The Influence of Task and Format on Reading Results with an Online Text
A b s t r a c t -T h e a im o f th is s tu d y w a s to m a p th e in flu e n ce o f rea ding ta s k a n d text fo r m a t on reading resu lts w ith a n online text. To th is p u rp o se , a n e x p e rim e n t p erfo rm e d b y G ordon e t al. (1988) w a s replicated a n d e n h a n c e d . In J o u r conditions, s u b je c ts w e re g iv e n a reading ta s k (su m m a rize o r a n s w e r sp ecific q u e stio n s) a n d a n o nline text (linear or h y p e rte x t fo rm a t). In all conditions, bo th text a n d ta s k w e re a d m in is te re d through th e World W ide Web. A fte r th e su b je c ts h a d co m p le te d their reading, all w e re g iven th e s a m e a s sig n m e n t: m a k e a s u m m a r y a n d a n s w e r sp ecific q u estio n s. No C. J a n s e n is w ith Nijm egen U niversity, 6 5 0 0 HD Nijmegen T he N eth erlan d s lem aii: C.Ja n se n te ie i.k u n .n l). IEEE PII S 0361-1434(99)04915-2. R / l a n y d o c u m e n ts a p p e arin g on th e World Wide Web now adays show a n a b u n d a n c e of h y p er links, co n n ectin g h o t sp o ts in th e d o cu m en t to o th e r c h u n k s o'" inform ation, in sid e a n d o u tsid e th e sam e WWW site in w hich they are displayed. M any o th e r WWW d o c u m e n ts, especially longer texts, c o n ta in h ard ly a n y h y p erlin k s o th er th a n "previous" o r "n e x t," w hich m ak es th em virtually equivalent to a trad itio n al lin e a r text. D ocu m en t design sp ec ia lists w ondering w hich of th ese op tio n s is preferable in w hich situ a tio n will find th a t in th e lite ra tu re no straig h tfo rw ard an sw e r is available. It is no t clear, for in stan ce , w h e th e r a hypertext d o cu m en t is only m ore effective th a n a lin ear online tex t if it is u se d for specific re ad in g ta s k s in w hich th e u s e r c a n ben efit from h iera rch ica l o r m atrix text stru c tu re s , in h e r extensive re 1 lev / of the lite ra tu re on hypertex t. Van d er G eest [ 1 ] rightly s ta te s th a t very little a tte n tio n is p a id to w h a t is know n from re ad in g research : th a t c h a ra c te ris tics of th e ta s k (such a s th e re a d e r's purp o se) a n d of th e re a d e r (su c h a s p rio r know l edge), b u t especially c h a ra c teristics of th e inform atio n provided a s well (su ch as th e form ulation a n d s tr u c tu re) ca n h av e a n en o rm o u s 0361-1434/99$ 10.00 © 1999 IEEE in flu en ce on th e q u a n tity of in fo rm atio n ta k e n in [1, p. 62 ],
We c a n decide on th e c o n se q u en ce s th a t th e ex p ected re ad in g ta s k sh o u ld h av e on th e tex t form at to b e c h o se n only once w h en we h av e a n a rtic u la te idea a b o u t th e co m b in ed effects of ta s k a n d for m a t on re a d in g re s u lts .
A m E arlier S tudy:
G o r d o n e t a l. ( 1 9 8 8 )
A lthough a n u m b e r of re c e n t p u b licatio n s arg u e in favor of specific a tte n tio n for th e in fluence of th e ta s k o n th e re ad in g p ro c ess [ 1H 4], G ordon et al. [5] a re som e of th e few re s e a rc h e rs w ho u s e b o th ta s k a n d fo rm a t a s in d e p e n d e n t v aria b les in a re ad in g experim ent.
G ordon e t al. [5] s ta rte d o u t w ith th e h y p o th e sis th a t th e typical s h a p e of h y p erte x t w ould facili ta te c o m p re h e n sio n a n d m em ory of ex p o sito ry tex ts. In addition, th ey a s s u m e d th a t th e benefits of h y p erte x t w ould b e b e s t felt if th e su b je c t m a tte r of a tex t w as relatively difficult a n d u n fam iliar, a n d if th e re a d e r w as m ak in g a se rio u s a tte m p t to le a rn the m ateria l. To te s t th e se h y p o th e ses, G ordon e t al. m e a s u re d th e m a in a n d in te ra c tio n effects of two in d e p e n d e n t v ariab les: fo rm at a n d text.
G ordon et al. divided a g ro u p of 24 s u b je c ts in to two su b g ro u p s. T he first s u b g ro u p w as given a te ch n ic al tex t (a b o u t a tte n tio n a l facto rs in je t airc ra ft c ra sh e s) in a lin e a r fo rm a t a n d a sec o n d te c h n i cal tex t (a b o u t sp ee ch a n a ly sis a n d recognition) in a h y p erte x t form at. T he sec o n d su b g ro u p also w as given a lin e a r tex t a n d a hypertext, b u t in th is g ro u p , th e tex t type w as g en e ral in te re s t (the topics were: falling in love a n d reverse ste ril ization). All tex ts w ere p re se n te d on a PC m onitor. The su b je c ts w orking w ith th e tech n ical texts w ere a sk e d to carefully stu d y the m aterial a n d be p re p a re d to a n sw er a n u m b e r of (unspecified) q u e stio n s ab o u t th e co n te n t of th e text. The o th e r s u b je c ts w ere en co u rag ed to re a d th e text as th ey w ould norm ally re a d m aterial of in te re st to them . After having re a d th e texts a ssig n ed to them , all su b je c ts in th is experim ent w ere given b o th a n op en ta sk (a free recall test) a n d a closed ta s k (answ ering probe q u estio n s, 4 8 on average) for each of th e two stories. R eading tim es w ere recorded, f u rth e rm o re , an sw e rs w ere collected to q u e stio n s ab o u t th e subjective p ercep tio n s of the lin e a r a n d h y p ertex t form ats.
From th e re s u lts they obtained, G ordon et al. co n cluded th a t th eir e x p ectatio n s w ere n o t confirm ed. The read in g of n o n e of th e texts w as im proved by th e h ypertext form at. The h y p ertex t form at even proved to have a negative influence o n th e q u ality of th e an sw e rs given to th e probe q u e stio n s a b o u t th e tex ts. Moreover, in th e general in te re st texts, th e h y p ertex t form at re s u lte d in p o o rer ach iev em en ts in th e free recall te s ts th a n th e lin ear fo rm at did. As far a s th e to tal re a d ing tim e w as co n cerned, th ere were n o significant differences for text form at n o r significant in tera ctio n effects. Finally, th e m ajority of th e su b je c ts preferred th e lin ear text, a n d general in te re st re a d e rs s ta te d th a t hy p ertex t req u ired m ore cognitive effort.
T hese o u tco m es c o n tra d ict the gen eral co n clu sio n th a t C h en a n d R ad a [2] d raw from a m eta-an aly sis of ex perim ental s tu d ie s on h y p er tex t system s. On th e b a sis of th e ex p erim en ts th ey analyzed, C hen a n d R ada claim th a t hy p ertex t sy ste m s prove to be ap p ro p riate for open ta sk s, s u c h a s brow sing a n d assim ilatin g . A ccording to th eir conclusion, u s e rs com plete closed ta s k s fa ste r w ith n o n h y p erte x t s y s tem s, w h e reas they benefit m ore from h y p ertex t sy stem s for open ta sk s . C hen a n d R ada show no re serv atio n s here. They explicitly s ta te th a t th e h y p o th esis th a t u s e r s p erform m ore effectively w ith hy p ertex t for open ta s k s th a n for closed ta s k s w as s u p p o rte d by all stu d ie s ta k e n into co nsideratio n . This a sse rtio n is ra th e r s u rp ris ing considering th a t one of th e experim ents on w hich th ey b a se th e ir conclusion is th e stu d y by G ordon et al. [5] . If only for th is reaso n , it seem s w orthw hile to exactly replicate th e experim en t perform ed by G ordon et al.
G ordon et al.'s s e tu p su ffers from a serio u s flaw, however. In th eir stu d y , th ere w ere n o t two in d e p e n d e n t variables, a s they sugg est, b u t, in fact, th ree v ariables w ere m an ip u lated : tex t form at o n th e one h a n d a n d a n inextricable com b in atio n of two o th e r v ariables (text type a n d read in g task ) on th e o th e r h a n d . D ue to th e in tro d u ctio n of th is com bined variable, it is virtually im possible to tra c k b ack an y p o ten tial effect differences to e ith er th e text p re se n te d to th e su b je c ts (technical o r g en eral in terest) o r th e ta s k they w ere ask e d to p re p are them selves for (stu d y carefully o r re a d a s u su al). In o th er w ords, in th is ex perim ental design it could n o t be decided w hich of th e in d ep en d e n t variab les (text type or read in g task ) w ould be re sp o n sib le for w hich p a rt of a possible effect on a n y d e p e n d e n t variable.
The re s e a rc h q u estio n , how ever, a s in tro d u ce d by G ordon et al. [5] , seem s im p o rta n t en o u g h to u n d e rta k e a n o th e r effort. Not only from a theoretical p o in t of view, b u t p e rh a p s even m ore from a p ra ctical sta n d p o in t, it is w orthw hile to try a n d g ain m ore in sig h t into th e influence th a t th e ta s k s re a d e rs s ta r t o u t w ith have on th eir p erfo r m ance. M ore a n d m ore, d o cu m en t design sp ecialists can opt for m ore th a n one form at for p re se n tin g th e ir inform ation. Evidently, th e m ore know ledge available to doc u m e n t d esig n ers ab o u t the effects of th eir choice for a specific fo rm at in a given situ a tio n , the m ore wellco n sid ered a n d user-friendly th eir decisions ca n be.
For th is reaso n , we decided to replicate a n d e n h a n c e th e s tu d y of G ordon et al. [5] , To avoid the p ro b lem s th a t affected th e ir ex p erim e n ta l design, we devised a n u m b e r of a d a p ta tio n s . T he m ost im p o rta n t m odifications are the following:
1) J u s t a s G ordon et al. [5] did, we u se d two in d e p e n d e n t v ariab les. However, in ste a d of u s in g fo rm a t a n d a com bined v ariab le text /ta s k , we k ep t th e v ariable tex t c o n sta n t, a n d only m a n ip u la te d the v ariab les fo rm a t a n d read in g ta sk . 2) T he in d e p e n d e n t variable fo rm a t w as ch an g ed from a w ith in -su b je c ts variable to a b e tw e en -su b jec ts variable. All 24 s u b je c ts in th e exper im en t of G ordon et al. [5] w ere involved in two co n d i tio n s: th ey all h a d to read two tex ts a n d to fulfill the c o rresp o n d in g assig n m en ts.
In o u r stu d y , each of the 4 6 s u b je c ts w as in clu d ed in only one condition. W ith th is in terv en tio n , we prevented th e o cc u rre n ce of u n d esira b le le a rn in g effects.
3) W hereas in th e s tu d y of G or d o n et al. [5] su b je c ts w ere info rm ed in only global term s a b o u t th e ir re ad in g ta sk s, o u r s u b je c ts w ere in stru c te d m o re precisely: one group w as p re s e n te d w ith two very specific q u e stio n s, a n d th ese su b je c ts w ere told th a t they h a d to a n sw e r b o th q u estio n s u sin g th e in fo rm atio n in the iexi. T he s u b je c ts in the o th e r g ro u p w ere told to be p re p a re d to give a su m m a ry to a n o th e r p e rso n w ho w ould be in te re ste d in getting th e "big p ic tu re " from th e infor m atio n in th e text. In th is way, we tried to im prove on the ecological validity of the experim ent, a t least w here th e closed a ssig n m e n t w as con cerned. A sking u s e rs of an online text to look u p th e a n sw e rs to a sm all s e t of specific q u e stio n s seem s to be m ore n a tu ra l th a n telling th em to carefully stu d y the m aterial a n d to be p re p a re d for a large n u m b e r of (u n specified) q u estio n s. th e in stru c tio n s, text, a n d assig n m e n ts for all co n d i tio n s w ere p re se n te d online.
The su b je c ts also carried o u t th e ir assig n m e n ts via th e Web site 's interface. D uring th e re ad in g p rocess, th e total read in g tim e w as recorded.
D esign and Implementation of the E xperiment
As sh o w n in Table I , o u r stu d y w as b a s e d on a 2 x 2 factorial design w ith two b etw e en -su b jec ts v ariables. O ne text of ab o u t 2000 w ords w as p re se n te d b o th in lin ear form a n d a s a h y p erte x t to a total of fo u r groups of subfects. T here w ere two lin ear text con d itio n s (1 a n d 2) a n d two h y p ertex t conditions (3 a n d 4). The su b je c ts in conditions 1 a n d 3 s ta rte d read in g w ith a su m m a ry ta s k in m ind, while th e su b jects in con d itio n s 2 a n d 4
were ask e d to an sw e r two specific q u estio n s.
In all conditions, th e tex ts w ere offered online to e n s u re th a t no effect differences o cc u rre d a s a re s u lt of differences b etw een p a p e r a n d electronic en v iro n m en t [6] , All m aterial w as p re s e n te d to th e su b jects in D utch.
After th e tex t h a d b ee n read , all su b je c ts w ere faced w ith a n a s sig n m en t th a t exceeded th e ta s k th a t they expected to have to ca rry out. All su b je c ts w ere invited to m ake a su m m a ry of th e tex t a n d to an sw e r two specific q u estio n s. The to tal re ad in g tim e for each su b je c t w as recorded. After hav in g re a d th e tex t a n d having com pleted th e assig n m en t, all su b je c ts w ere ask e d to a s s e ss th e tex t a n d th e accom panying a ssig n m e n t in a s h o rt q u estio n n aire . T he tex t w as com p osed of m ore or less in d e p e n d e n t inform ation u n its w h ich did n o t n eed to be re a d in a fixed order.
In d e p e n d en t Variable: T ext For m a t In th e lin e a r co n d itio n s (1 a n d 2), th e tex t p re s e n te d to the s u b je c ts w as m ad e a s an alo g o u s to th e original tex t a s possible.
To en ab le th e re a d e rs to move th ro u g h th e text, on ea ch screen FORWARD a n d BACK b u tto n s w ere ad d ed , a s well a s a serie s of n u m b e rs (1-15) th e re a d e rs could click o n to go to a specific page. F u rth e rm o re , ea ch page h a d a link to th e T able of C o n ten ts.
In th e h y p erte x t co n d itio n s (3 a n d 4), th e in fo rm atio n w as p re s e n te d in lay ers. M oreover, w here it w as logically possible, c ro ss lin k s w ere ad ded: h y p erlin k s th a t allow th e re a d e r to ju m p from one co n cep tu ally re la te d tex t u n it to a n o th e r w ith o u t th e n ec essity of a h ie ra rc h ic a l re la tio n sh ip . F u rth e r m ore, th e T able of C o n ten ts w as c o n sta n tly visible in a se p a ra te fram e, a n d it w as p o ssib le to visit a n in d ex a n d to perform full-text s e a rc h e s. B oth th e lin ear a n d the h y p e rte x t v ersio n s w ere p re se n te d on th e WWW.
In d e p e n d en t Variable: Task As in d icated above, a d istin c tio n h a s to b e m ad e h e re betw een th e ta sk th e s u b je c ts th o u g h t they were going to ca rry o u t a n d th e ta s k th a t w as a ctu a lly g iv en afte r they h a d re a d th e text. P rior to th e ex p erim en t, th e g ro u p s w ith th e su m m a ry ta s k (1 a n d 3) w ere ask e d to re a d th e tex t in s u c h a w ay th a t th e y co uld tell som eone else w h a t th e G eneral P ersonal The an sw e r to q u estio n (A) could b e found on a ra th e r high text level. To d etect th e an sw e r to q u estio n (B), th e re a d e rs h a d to go one step d eep er an d , consequently, h a d to re a d th e tex t in so m ew h at m ore detail.
In th e te s t after th e read in g task , for all su b je c ts th e su m m ary a s sig n m e n t w as com bined w ith a n sw ering th e specific q u e stio n s (A) an d (B). The m om ent th e a ss ig n m e n t w as provided w as d e te r m ined by th e su b ject. W hen h e ' o r sh e clicked on the READY b u t ton, w hich w as available on each screen , th e display of the text stopped, a n d the a ssig n m e n t w as p re se n te d on a new screen.
D ep en d en t Variables P ro d u ct v a r
iables m e a su re d were:
• th e to tal n u m b e r of tex t ele m en ts m en tio n ed correctly in th e su m m a rie s a s a n in d ica tion of th e com pleteness of w h a t re a d e rs rem em b er from the text: a n d
• th e sco res on q u e stio n s (A) a n d (B) a s a n indication of th e q u ality of th e an sw ers re ad ers su p p ly w hen ask e d to solve specific problem s w ith the text.
T he p ro cess variable sco red w as to tal read in g tim e a s a n in dicatio n of th e efforts re ad ers sp e n d w hen going th ro u g h the inform ation.
E v alu atio n a s s e ss m e n ts u se d were su b je c t's opinions on:
• clarity, difficulty, level of in tere st, a n d new s value of the text, • tu n in g of th e text to the ta sk th a t w as p re se n te d before reading, • traceability of th e inform ation needed, a n d • confidence in th e co rrec tn e ss of th e re su lts.
H y p o th e ses E arlier, we m e n tioned a strik in g c o n tra s t betw een th e general claim by C h en a n d R ada [2] th a t h y p ertex t sy stem s are especially a p p ro p riate for open ta sk s, a n d th e co n clu sio n from th e experim ent by G ordon et al.
[5] th a t th e h y p ertex t form at only leads to poorer ach iev em en ts in free recall te s ts th a n th e lin ear form at does. Table II , th e re s u lts a re p re s e n te d of a n a n a ly sis of v aria n ce co n d u c te d for th e to tal n u m b e r of tex t elem e n ts m e n tio n ed co rrectly in th e su m m aries.
It tu r n s o u t th a t th e su b je c ts w ho re a d th e lin e a r tex t form at, on average, m en tio n ed m ore text elem e n ts (m = 8.49) th a n did the s u b je c ts w ho w orked w ith th e h y p erte x t fo rm a t (m = 6.67). This difference did n o t re a c h sta tistic a l significance (p = 0.073), how ever, a n d n e ith e r did th e difference b etw e en th e average sco res in th e "o p e n " co n d itio n s (m = 8.06) a n d th e "clo sed " con d itio n s (m = 6.91) (p = 0.133).
T he sc o re s for tex t elem en ts m e n tio n ed in th e s u m m a rie s did d is play a significant in teractio n effect of form at a n d ta s k (p = 0.004). P o st hoc an a ly se s show ed th a t s u b je c ts in th e lin e a r/o p e n condition scored significantly b e tte r th a n su b je c ts in th e o th e r conditions. T he in tera ctio n effect w as d u e to the differences in th e lin e a r/o p e n condition (m = 11.44) w hen com p a re d to th e lin e a r/c lo se d condi tion (m = 6.08) (p = 0.025) a n d to th e h y p e rte x t/o p e n condition (m = 5.73) (p = 0.021).
All in all, th e su m m a ry sco res we found certain ly do n o t corroborate C hen a n d R ad a's [2] asse rtio n a b o u t th e su p re m a c y of h y p ertex t for o p en -en d ed ta sk s . In th is ex perim en t, th e lin ear fo rm at proves to be su p erio r, especially w hen re a d e rs are p re p a re d for s u c h a task .
A nsw ers to S p e cific Q u estion s
The to tal sco res for th e specific q u e stio n s display no significant m ain effects n o r a n y in tera ctio n effects. The sam e applies to the sco res for q u estio n ( , th e sco res did show a statistically significant in tera ctio n effect (p = 0.034).
As show n in T able III, the larg e st differences w ere found w hen com p arin g th e h y p e rte x t/o p e n co n d i tion w ith th e lin e a r/o p e n a n d th e h y p e rte x t/c lo se d conditions. The relatively low sco res for th e h y p e r te x t/o p e n condition did n o t re su lt, however, in statistica lly sig n ifican t differences w ith e ith er of th e o th er conditions. A lthough th e p o st-h o c a n aly sis did n o t show significant differences, it is re m a rk ab le th a t th e su b je c ts in th e lin e a r/o p e n a n d in th e h y p e rte x t/c lo se d con d itio n s p erform ed a t a n optim um : a 100% score.
R eading T im e
As c a n b e se e n in Table IV , we found th a t su b je c ts w orking w ith th e tex t in h y p ertex t form at sp e n t significantly less re ad in g tim e (m = 18.99 m in u tes) th a n did s u b je c ts w ho w ere faced w ith th e lin e a r tex t (m = 2 5 .1 4 m inutes). T here w as n o m ain effect for read in g ta s k n o r w as th ere a significant in tera ctio n effect.
O pin ions
At th e e n d of th e online q u e stio n n a ire th e su b je c ts h a d to fill out, th e re w ere seven q u e s tio n s th a t a sc e rta in e d th e p erso n a l opinions of th e re sp o n d e n t. The q u e stio n s are cited in th e first x a n d y : difference statistically significant (alpha = 0.05). co lu m n of T able V. T he second co lu m n in d ic a te s w h ich of the alte rn a tiv e s w as selected m o st frequently. S ta tistica lly significant differences b etw een th e conditions w ere n o t fo u n d for a n y of th ese ev alu atio n q u e stio n s.
The p ic tu re is ra th e r clear. Overall, th e s u b je c ts w ere positive ab o u t th e clarity of th e text, a b o u t th e e a se w ith w h ich th ey could read a n d find th e re le v an t in form ation, a n d a b o u t th e tu n in g of th e tex t to th e a ssig n m e n t. A fter read in g th e text, th e s u b je c ts did n o t feel e ith e r especially co n fid en t n o r in s e c u re a b o u t th e ir ability to do th e assig n m e n t. T he only clearly n eg ative e v a lu a tio n sco re p e rta in e d to th e te x t's level of in tere st: m o st s u b je c ts, in all co n d itio n s, found it very boring.
D iscussion
Two k in d s of co n clu sio n s c a n be d raw n from th is study: co n c lu sio n s a b o u t th e effects of m edium a n d ta s k on read in g re su lts, a n d con clu sio n s a b o u t th e u se fu ln e ss of th e In te rn e t for perfo rm in g doc u m e n t design experim ents.
In th is stu d y , we found n o m ain effects of th e in d e p e n d e n t v ari ab les on th e p ro d u c t variables th a t w ere m e a su re d (su m m aries a n d an sw e rs to specific questions).
As for th e re ad in g p rocess, we did find a significant difference in the tim e s p e n t by th e su b jects. The sam e text w as re a d significantly fa ste r w h en p re se n te d in h y p ertex t fo rm at th a n in lin e a r tex t form at. As for th e evaluation of th e c h a r ac te ristic s of th e texts, we found no significant differences betw een th e fo u r conditions. W hat we did find, how ever, w ere two in te re stin g in te ra c tio n effects. T he first p e rta in e d to th e n u m b er of tex t elem en ts m en tio n ed in th e su m m aries: su b je c ts in th e lin e a r/o p e n condition sco red significantly b e tte r h ere th a n did su b je c ts in o th e r condition s. The o th e r in tera ctio n effect w as fo u n d for one of th e specific q u e stio n s ("How m u c h w ould you h av e to p ay in a given s itu a tio n ? "). H ere th e su b je c ts in th e lin e a r/o p e n a n d in th e h y p e rte x t/c lo se d co n ditio n s p erfo rm ed a t a n o p tim u m , while th e su b je c ts in th e h y p e r te x t/o p e n condition re a c h e d th e low est scores.
T hese re s u lts su g g est th a t th e d is play of inform ation in a h y p ertex t fo rm at leads to fa ste r re ad in g th a n a p re se n ta tio n in lin e a r form at, w ith o u t necessarily leading to in ferior re ad in g re s u lts or less p o s itive opinions a b o u t th e text. An * : d i f f e r e n c e s t a t i s t i c a l l y s i g n i f i c a n t ( a l p h a = 0 . 0 5 ) . 
4: easy
How confident w ere you after read in g th e text th a t you could do th e a ssig n m e n t successfully? (3-p o in t scale; l= confident; 2= n eu tral; 3=unconfident) 2: n e u tra l exception, however, arise s w hen re a d e rs w ish to g ra sp th e m ain lines of th e text, p ossib ly to m ake a su m m ary . T h en th e m o st p ro d u ctive so lu tio n still seem s to be offering th e in fo rm atio n in lin ear fo rm at. T his finding is c o n tra ry to w h a t C h en a n d R ad a claim [2], b u t it is in line w ith w h a t G ordon et al. [5] fo u n d p re su m in g th a t in th e ir s tu d y it w as n o t only the g en eral in te re st text, b u t also the o p en -en d ed re ad in g ta s k th a t led to p o o r p erfo rm an c e in a h y p ertex t en v iro n m en t. to get th e big p ic tu re is th e lin ear fo rm a t ap p a re n tly to be preferred. W hen th e p rim ary ta s k s th a t the re a d e rs are expected to se t for th em selv es a re to find specific in fo rm atio n , th e h y p ertex t form at tu r n s o u t to be su p erio r.
R eferences
As to u sin g th e In te rn e t for p e r form ing d o cu m en t design experi m en ts, we feel th a t th is c a n indeed be effective a n d efficient. So far, th e lite ra tu re on u sin g th e In te rn e t for ex perim ents in o th er fields is lim ited. The re su lts th a t are re ported, however, for in sta n c e from a com parison of th e sam e p sycho logical ex perim ents perform ed in th e laboratory a n d via th e WWW, do n o t give rise to serio u s d o u b ts on th e validity of the findings [7] . It seem s clear th a t u sin g th e In te rn e t ca n have som e ad v an tag es. O ne is th a t su b je c ts are free to choose w here they w a n t to particip ate, a n d w hen th ey w ish to do so. T hat, of course, m ay m ake it som ew hat ea sie r to find su b je c ts who are willing to cooperate. It sh o u ld be noted, however, th a t th is freedom of th e su b je c ts to p artic ip a te w here a n d w hen they w ish also re d u ces to som e ex ten t th e control th a t re se a rc h e rs have on th e conditions of th eir experim ents.
A nother advantage h a s to do w ith collecting a n d p rocessing the d ata.
F ree softw are, now available o n th e Web, m ay be of co n sid erab le h elp in h an d lin g incom ing d a ta , e s p e cially for surveys. H ere we refer to C om m on G atew ay Interface p ro g ra m s (CGI) (http: / /or.psych o lo g y , dal. ca / ~wcs / h id d e n / h o m e. h tm l).
Finally, re s e a rc h m ateria l w hich is d istrib u te d th ro u g h th e In te rn e t does n o t have to be rem oved w h en the ex p erim en t is finished. As long a s th e m aterial sta y s o n th e server, it is accessible. T h at m ay be ap p reciated , for in sta n c e , by review ers of articles th a t refer to th e experim ent, by re a d e rs of th e re p o rts th a t are p u b lish e d e v e n tu ally, a n d by o th e r re se a rc h e rs w ho w ish to replicate th e experim ent.
In o u r case, all m ateria l from th e experim ent d isc u sse d in th is a rti cle c a n be found a t a D u tch Web site (h ttp ://w w w .k u n .n l/b c le tt/ j a n se n sp ru ij t / w elcom e. h tm l).
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